The role of central serotonergic neurons in circulatory control was studied in rabbits given intracisternal injections of 5,6-dihydroxytryptamine (5,6-DHT, 300 ^g/kg) to cause degeneration of central serotonergic nerve terminals and depletion of central serotonin stores. In normal rabbits, intracisternally administered 5,6-DHT produced decreases in mean arterial blood pressure (11%, P < 0.001) and heart rate (9%, P < 0.001) that were maximum 1 week after injection. Central serotonin levels were reduced to less than 50% in the spinal cords of the rabbits treated with 5,6-DHT compared with the levels in vehicle-injected controls. Pretreatment with intracisternally administered 5,6-DHT completely prevented the sustained increases in mean arterial blood pressure and heart rate seen after sinoaortic denervation in control rabbits. In rabbits with neurogenic hypertension following sinoaortic denervation, treatment with intracisternally administered 5,6-DHT caused a prompt, persistent reduction in mean arterial blood pressure and heart rate. Intracisternally administered 5,6-DHT failed to interfere with the development or the maintenance of the hypertension that follows bilateral wrapping of the kidneys with cellophane. This study suggests that central serotonergic neurons participate in the baroreceptor reflex arc, possibly at the bulbospinal level. The integrity of these neurons appears to be necessary for the development of sustained neurogenic hypertension following sinoaortic denervation but to be of minimum importance in experimental renal hypertension in the rabbit.
• Considerable evidence now supports the putative role of serotonin as a neurotransmitter in the mammalian central nervous system (1, 2) . The anatomical organization of central serotonergic neurons (3) has broad similarities to that of central pathways mediating cardiovascular control (4, 5) . The cell bodies of central serotonergic neurons are located mainly in the raphe nuclei of the pons and medulla oblongata. Axons descend to the spinal cord, and there are high concentrations of serotonergic nerve terminals in the sympathetic lateral column and the autonomic sacral nucleus. Axons also ascend from these cell bodies and terminate in areas such as the reticular formation, the hypothal- Received January 14, 1974 . Accepted for publication May 22, 1974. 504 amus, and the cortex. Although central serotonergic neurons have been implicated in numerous functional roles (2) , there has been little attempt to investigate their participation in the control of the circulation.
In the present study, we introduced the serotonin analogue 5,6-dihydroxytryptamine (5,6-DHT) into the cerebrospinal fluid of rabbits to produce selective degeneration of central serotonergic nerve terminals (6, 7) and depletion of central serotonin stores (8) (9) (10) . We then examined the effects of 5,6-DHT on arterial blood pressure and heart rate in normal rabbits, rabbits with neurogenic hypertension produced by sectioning their carotid sinus and aortic nerves, and rabbits with renal hypertension produced by bilaterally wrapping their kidneys with cellophane.
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from the central ear artery in the unanesthetized rabbits. Local anesthesia and vasodilatation were established by injecting 1% lidocaine (1 ml, sc) at the base of the ear; the ear fur was removed with depilatory cream (Veet O, Reckitt and Colman). With the rabbit restrained in a standard rabbit box, full dilatation of the central ear artery was obtained by gentle tapping over the vessel, which was then punctured transcutaneously with a 21-gauge, I
1 2-inch, thin-walled needle (Smith and Nephew) attached to a 40-cm length of 100-gauge polyethylene tubing filled with heparinized 0.9^ saline. Mean arterial blood pressure was recorded for 5-10 minutes with a Statham P23Db strain gauge connected to a Grass model 7B polygraph recorder. Heart rate was obtained from the arterial blood pressure record by direct counting or through a Grass model 7P4D tachograph preamplifier.
To compare the effects of treatment procedures on arterial blood pressure and heart rate within each group of rabbits or between control and treated groups, standard errors of the means of single time intervals were calculated by analysis of variance for the basal and treatment time periods. The formulas used for calculation of these standard errors took into account differences in the magnitude of responses of different rabbits to the treatment procedure and also the intrinsic variation in values obtained from each rabbit at each time interval (11, 12) . The significance of differences between observations in different groups of rabbits at corresponding times or in the same group of rabbits at different times was then calculated using Student's t-test.
Section of Carotid Sinus and Aortic Nerves.-Rabbits were anesthetized with sodium pentobarbital (30-40 mg/kg, iv), and 1% lidocaine was infiltrated subcutaneously in the midline of the neck. The carotid sinus and aortic nerves were sectioned through a midline incision as described previously (13) . In sham-operated rabbits, the nerves were exposed but not cut.
Production of Renal Hypertension.-Rabbits were anesthetized with sodium pentobarbital (30-40 mg/kg, iv) and 1% lidocaine was infiltrated subcutaneously in the flanks. The kidneys were exposed through bilateral loin incisions, and, after removal of perinephric fat, they were wrapped in cellophane (P.T. 300, British Cellophane Company). The cellophane had been soaked in absolute alcohol and then washed in sterile physiological saline. The wrapping was secured using a loose silk ligature around the hilum of the kidney. In shamoperated rabbits, the kidneys were exposed but not wrapped.
Intracisternal Injection of 5,6-Dihydroxytrvptamine.
-5,6-Dihydroxytryptamine creatine sulfate (Regis Chemical Co.) was dissolved in 0.9% saline containing 1 mg ascorbic acid/ml. Transcutaneous injection of 5,6-DHT into the cisterna magna was carried out under sodium pentobarbital anesthesia with a 26-gauge, '/2-inch hypodermic needle attached to a Hamilton syringe as described previously (14) . Preliminary experiments in which rabbits were killed 2 weeks after intracisternal injection of 5,6-DHT (20-400 Mg/kg calculated as the free base) showed that maximum depletion of serotonin stores in the spinal cord was obtained with a dose greater than 200 Mg/kg; however, no marked depletion of serotonin stores was achieved in the brain. In the experiments reported in the present study, test rabbits received 300 ng 5,6-DHT/kg in a volume of 150 ^liters and control rabbits received an equivalent volume of the vehicle, ascorbic acid in saline. The test rabbits manifested reduced spontaneous activity, hyperresponsiveness to external stimuli, and some initial weight loss which was subsequently regained. Higher doses were associated with more marked side effects, including postural and motor disturbances, and with a high mortality rate.
Dissection Procedure and Assays.-The rabbits were killed at the end of each experiment with an overdose of sodium pentobarbital administered intravenously. The brain and the spinal cord were removed and dissected over ice as described previously (13, 14) . The brain was dissected into five parts: medulla oblongata plus pons (medulla-pons), cerebellum, midbrain, hypothalamus, and the remaining portion of the forebrain composed of the thalamus and the cerebral hemispheres (telencephalon). The spinal cord was divided into three segments: cervical, thoracolumbar, and lumbosacral. The tissues were immediately frozen and stored at -65°C until they were assayed.
For assay of tissue serotonin and 5-hydroxyindoleacetic acid (5HIAA), the tissues were homogenized in 10 volumes of acidified rc-butanol, and the homogenates were centrifuged at 12,000 g for 10 minutes. The supernatant fractions were extracted with n-heptane into 0.1N HC1 for determination of serotonin and into 1.5M phosphate buffer, pH 7, for determination of 5HIAA. The extracts were used for the estimation of serotonin and 5HIAA by spectrophotofluorometry using the O-phthalaldehyde method (15, 16) . The method was modified by using 0.1% L-cysteine in the assay tubes as a reducing agent instead of flushing the tubes with nitrogen.
For assay of tissue norepinephrine and dopamine, tissues were homogenized in 10 volumes of 0.4N perchloric acid and centrifuged at 12,000 g for 10 minutes. The supernatant fractions were poured over alumina columns at pH 8.6 (17) , and the acetic acid eluates from these columns were used for estimation of norepinephrine (18) and dopamine (19) by spectrophotofluorometry. For tissues with low concentrations of norepinephrine, further purification was performed by passing the acetic acid eluates over Amberlite CG-50 (Na + form) columns. Norepinephrine was estimated in the boric acid eluates by spectrophotofluorometry (20) . Amine levels were expressed as means ± SE, and the significance of differences between levels in the same tissue were calculated using Student's Mest.
Results

NORMAL RABBITS
Changes in Arterial Blood Pressure and Heart
Rate.-Resting arterial blood pressure and heart rate were measured for 2 days before and 14 days after intracisternal injection of 300 ng 5,6-DHT/kg (19 rabbits) or the vehicle alone (17 rabbits) (Fig.  1 ). In the control rabbits, there was a significant increase in mean arterial blood pressure of 8% (P < 0.001) and in heart rate of 4% (P < 0.05). In the rabbits treated with 5,6-DHT, there was a significant reduction in arterial blood pressure of 11% (P < 0.001) and in heart rate of 9% (P < 0.001) 7 days after injection; at the end of the second week the mean arterial blood pressure was still significantly lower than the initial resting level (P < 0.02), but the heart rate had returned to the control level.
Changes in Endogenous Amine
Levels.-The concentration of serotonin in the brain and the spinal cord was measured 1, 2, 4, and 8 weeks after intracisternal injection of 300 ng 5,6-DHT/kg or vehicle alone (Table 1) . Endogenous serotonin concentration was reduced to less than 50% of control in the thoracolumbar and lumbosacral cord areas at all times up to 8 weeks, but there was little change in any of the brain regions examined (Table  1) . Endogenous norepinephrine levels ( Table 2) 2 weeks after injection of 5,6-DHT were not significantly altered in the three spinal cord areas, the telencephalon, the hypothalamus, or the midbrain, but there was a reduction to about 66% of control in both the medulla-pons and the cerebellum (P < 0.05). Endogenous dopamine levels in the telencephalon were unaffected 2 weeks after injection of 5,6-DHT (Table 2) .
DENERVATED RABBITS
Effects of Sinoaortic Denervation on Endogenous Serotonin and 5-Hydroxyindoleacetic Acid
Levels.-Endogenous concentrations of serotonin and 5HIAA were measured in the brain and the spinal cord 2 weeks after sinoaortic denervation (5 rabbits) or sham-operation (6 rabbits). At this time the arterial blood pressure and heart rate of the denervated rabbits had increased 31% (P < 0.001) and 23% (P < 0.001), respectively, compared with the sham-operated controls. The most significant biochemical changes produced by denervation were seen in the medulla-pons and the thoracolumbar segments of the spinal cord (Table 3) : serotonin levels were increased 24% in the medulla-pons and 22% in the thoracolumbar cord (P < 0.05) and 5HIAA levels were also increased 22% in the medulla-pons and 25% in the thoracolumbar cord (P < 0.05). 5HIAA levels in the other regions that were studied were generally slightly elevated although not significantly so (Table 3) . Serotonin levels in these other regions were also slightly increased except in the hypothalamus where the concentration fell to 67% of control (P < 0.01).
Effects of Sinoaortic Denervation after Treatment with 5,6-Dihydroxytryptamine.-The carotid sinus and aortic nerves were sectioned in two groups of rabbits 2 weeks after intracisternal injection of 300 ng 5,6-DHT/kg or vehicle alone. The changes in arterial blood pressure and heart rate produced by 5,6-DHT in the 2-week period prior to denervation were qualitatively similar to those observed in normal rabbits (compare Figs. 1 and 2 ), although the fall in pressure was reversed by the tenth day after injection (Fig. 2) .
In the control rabbits, arterial blood pressure increased 30% (P < 0.001) and heart rate increased 27% (P < 0.001) 2 days after denervation; both parameters remained elevated for the following 2 weeks (Fig. 2) . In the rabbits treated with 5,6-DHT, mean arterial blood pressure did not increase at all following baroreceptor denervation. The heart rate in this group of rabbits increased transiently 18% (P < 0.01) on the second day after denervation and then fell so that by the tenth day there was no significant difference from preoperative levels.
The reduction in endogenous serotonin levels 4 weeks after intracisternal administration of 300 /xg Values are means ± SE. There were 16 rabbits in the control group that received intracisternal injections of vehicle; they were killed in groups of four 1, 2, 4, and 8 weeks later. Since there were no significant differences between the levels in the control rabbits killed at different times, all control values were pooled. Rabbits injected intracistemally with 5,6-DHT were killed at 1 week (4 rabbits), 2 weeks (6 rabbits), 4 weeks (5 rabbits), and 8 weeks (3 rabbits). For these 5,6-DHT-treated rabbits, the serotonin concentration is shown as a percent of the concentration in the corresponding region of control rabbits killed at the same time.
* Significantly different from corresponding control value, P < 0.05. t Significantly different from corresponding control value, P < 0.001. t Significantly different from corresponding control value, P < 0.01. Values are means ± SE, and each is based on four or five determinations. The rabbits were killed 2 weeks after intracisternal injection of 300 fig 5,6 -DHT/kg or vehicle.
* Significantly different from corresponding control value, P < 0.05.
5,6-DHT/kg in the denervated 5,6-DHT-treated group was maximum in the spinal cord and similar to that seen in normal rabbits (compare Tables 1  and 4) .
Effects of 5,6-Dihydroxytryptamine in Rabbits
Circulation Research. Vol. 35. September 1974 with Neurogenic Hypertension Produced by Sinoaortic Denervations.-Sinoaortic denervation produced similar increases in mean arterial blood pressure of 30% (P < 0.001) and in heart rate of 18% (P < 0.005) on the third day after operation in 508 WING. CHALMERS two groups of rabbits (Fig. 3) . Arterial blood pressure and heart rate remained elevated on the seventh day after denervation. Intracisternal injection of vehicle in one group did not significantly change arterial blood pressure or heart rate during the following 2 weeks, but intracisternal injection of 300 fig 5,6 -DHT/kg caused an immediate, persistent reduction in arterial blood pressure in the second group of rabbits (P < 0.05) (Fig. 3) . Heart rate fell following the injection of 5,6-DHT in these rabbits, but the changes were not significant. Values are means ± SE, and each is based on five or six determinations.
RABBITS WITH RENAL HYPERTENSION
Effects of Renal Wrapping after
* Significantly different from corresponding value in shamoperated group, P < 0.01.
t Significantly different from corresponding value in shamoperated group, P < 0.05. Figure 1. wrapping the kidneys 2 weeks after intracisternal administration of 5,6-DHT or vehicle. During the 2 weeks prior to operation, both groups of rabbits treated with 5,6-DHT showed reductions in arterial blood pressure similar to those found in the experiments on normal rabbits reported on earlier in this paper (compare Figs. 1 and 4) , although the reduction in the sham-wrapped rabbits only lasted 1 week (Fig. 4) .
FIGURE 2
Mean ear artery pressure and heart rate in 5 test rabbits that were treated with 5,6-DHT (300 ng/kg, intracisternally) 2 weeks before they were subjected to sinoaortic deheruation (solid circles) and 14 control rabbits that were injected with vehicle 2 weeks prior to denervation (open squares). Intracisternal injection and sinoaortic denervation are represented by arrows. Symbols for SE are the same as in
In eight rabbits that received intracisternal injections of vehicle, wrapping produced a gradual increase in mean arterial blood pressure to 42% above the initial control level 5 weeks after operation (P < 0.001) (Fig. 4) . In five rabbits that were treated with 5,6-DHT, renal wrapping produced similar significant increases in arterial blood pressure (Fig. 4 ). There were no significant differences between the pressures of these two groups subjected to renal wrapping at any time in the 6 weeks after operation.
Sham-operation did not cause any significant changes in arterial blood pressure in rabbits that were treated with 5,6-DHT or vehicle injected into the cisterna magna (Fig. 4) . Neither the shamoperation nor the renal wrapping operation pro- Values are means ± SE based on four or five determinations. Sinoaortic denervation was carried out 2 weeks after intracistemal injections of vehicle (control group) or 5,6-DHT, and the rabbits were killed another 2 weeks later.
* Significantly different from corresponding control value, P < 0.05. f Significantly different from corresponding control value, P < 0.01. | Significantly different from corresponding control value, P < 0.001. Figure 1 .
Circulation Research, Vol. 35, September 1974 duced any significant changes in heart rate in any of the four groups. The rabbits were killed 8 weeks after the initial intracisternal injection, and endogenous serotonin concentrations were determined in the brain and the spinal cord (Table 5) . At this time, the reduc- Mean ear artery pressure in four groups of rabbits: the 5, Figure I . Values are means ± SE based on three determinations in the sham-wrap group and four or five determinations in the other two groups. The operations for renal wrapping or sham wrapping were carried out 2 weeks after intracisternal injections of vehicle or 5,6-DHT, and the rabbits were killed another 6 weeks later.
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* Significantly different from corresponding value in renal-wrap, vehicle-injected group, P < 0.05. t Significantly different from corresponding value in sham-wrap, vehicle-injected group, P < 0.01. } Significantly different from corresponding value in renal-wrap, vehicle-injected group, P <0.01.
tion in endogenous serotonin in the group of 5,6-DHT-treated rabbits subjected to renal wrapping was similar to that in the normal rabbits 8 weeks after 5,6-DHT administration (compare Tables 1 and 5 ). Endogenous serotonin was reduced to 38% of control in the lumbosacral cord (P < 0.01), 41% of control in the thoracolumbar cord (P < 0.01), and 60% of control in the cervical cord (P < 0.01). Bilateral renal wrapping per se did not appear to cause any substantial changes in the central serotonin concentrations, since the values found in the group of vehicle-injected rabbits subjected to renal wrapping (hypertensive) were similar to those found in the group of vehicleinjected rabbits subjected to sham-operation (normotensive) in all areas except the cerebellum where the concentration was lower in the rabbits subjected to renal wrapping (Table 5) .
Effects of 5,6-Dihydroxytryptamine in Rabbits with Renal Hypertension Produced by Renal
Wrapping.-A group of six rabbits was subjected to renal wrapping, and 6 weeks later the mean arterial blood pressure had increased 36% over the initial basal level and the heart rate was unchanged. They were then injected intracistemally with 300 fig  5, 6-DHT/kg; on the fifth day after injection, mean arterial blood pressure fell 15% (P < 0.05). However, this transient fall in arterial blood pressure was reversed by 14 days after injection (Fig. 5) . Injection of vehicle in the control group of five rabbits did not lower the raised arterial blood pressure (Fig. 5) . 
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Discussion
Central vasomotor tone in normal animals is inhibited by afferent discharge from arterial baroreceptors in the carotid sinus and aortic arch (4). Sinoaortic denervation leads to increases in tonic vasomotor center discharge and the activity of bulbospinal and peripheral sympathetic nerves. This increased activity produces a prolonged elevation of arterial blood pressure and heart rate (4). It has recently been suggested that a large part of this increase in pressure is due to excitement arising from the handling of the animals required to perform an ear artery puncture (21) . However, the increases in pressure and heart rate in denervated rabbits in the present study were very similar in magnitude and duration to those recorded in earlier studies using ear artery cannulation (13) and catheters chronically implanted in the abdominal aorta (22) . The latter technique, particularly, permits a minimum of handling: the data for that study (22) were recorded after the animals had been basal for at least 1 hour and multiple records were then obtained over a period of 30-60 minutes. This procedure clearly minimizes the contribution to the increase in pressure arising from nonspecific excitatory factors. However, it should be stated that mediation by central serotonergic neurons of the pressor responses to such nonspecific behavioral stimuli would be of distinct interest per se.
In the present study, intracisternal administration of 5,6-DHT lowered arterial blood pressure and heart rate in normal rabbits (Fig. 1) , prevented the sustained increases in pressure and heart rate that usually followed sinoaortic denervation in the rabbit (Fig. 2) , and reduced arterial blood pressure and heart rate in rabbits with established neurogenic hypertension (Fig. 3) . Intracisternal administration of 5,6-DHT, which is known to destroy serotonergic nerve terminals (6, 7), produced a marked, relatively selective reduction in serotonin stores in the spinal cord (Tables 1 and 2 ). Since spinal cord serotonin is almost exclusively contained in the nerve terminals of descending bulbospinal fibers (3), the intracisternal administration of 5,6-DHT in our rabbits appears to have produced a selective destruction of serotonergic bulbospinal nerves in agreement with findings of Baumgarten et al. (8) in the rat. It seems likely therefore that bulbospinal serotonergic nerves participate in the baroreceptor reflex arc and thereby play a role in cardiovascular control.
This hypothesis is supported by the fact that section of baroreceptor afferents alters the metabo- lism of serotonin in the medulla-pons and the thoracolumbar segment of the spinal cord-the two areas in which sympathetic bulbospinal fibers originate and terminate. The increases in levels of 5HIAA, the major breakdown product of serotonin, and the accompanying increases in endogenous serotonin in these two areas are consistent with an increase in the turnover rate of serotonin and hence an increase in the physiological activity of bulbospinal serotonergic fibers (2, 23, 24) . It should be noted, however, that assessment of turnover rates on the basis of changes in endogenous contents can be problematic.
Previous experiments in the same model have shown that bulbospinal noradrenergic nerves also form an essential link in the baroreceptor reflex arc and that their structural integrity is necessary for the development of neurogenic hypertension following sinoaortic denervation (13, 22) . It seems possible that in normal animals both noradrenergic and serotonergic bulbospinal fibers participate in baroreceptor reflexes, perhaps by converging on a common group of neurons in the sympathetic lateral column. The functional integrity of the baroreceptor reflex appears to require the structural integrity of both of these groups of bulbospinal nerves. Other central control systems have been shown to depend on two different types of monoaminergic nerves; for example, the secretion of growth hormone appears to be stimulated by both serotonergic and dopaminergic nerves terminating in the median eminence of the hypothalamus (25, 26) .
Although both 6-hydroxydopamine (22) and 5,6-DHT (present study) given intracistemally prevent the sustained increase in arterial blood pressure after sinoaortic denervation, 6-hydroxydopamine does not lower basal arterial blood pressure in normal animals (22) whereas 5,6-DHT does for 1 week or more (Figs. 1, 2, and 4) . This difference in action suggests that the serotonergic bulbospinal fibers have a greater role than do the noradrenergic ones in mediating basal levels of tonic vasomotor activity. The noradrenergic bulbospinal fibers, on the other hand, may be more important in the recruitment required to mediate the increases in activity that follow sinoaortic denervation than they are in the determination of basal levels of tonic vasomotor discharge.
Ito and Schanberg (27) have reported that both intraperitoneal and intracisternal administration of p-chlorophenylalanine, which depletes serotonin stores by inhibition of tryptophan hydroxylase without causing structural damage to serotonergic 512 WING. CHALMERS neurons (28) (29) (30) , elevates the systolic blood pressure in the rat for a period of about 4 days. The pressor response can be blocked by simultaneous or subsequent treatment with 5-hydroxytryptophan (27) , which is known to elevate central serotonin concentrations (31) . It has also been reported that 5-hydroxytryptophan depresses blood pressure in anesthetized dogs previously treated with monoamine oxidase Inhibitors (32) , although in that study 5-hydroxytryptophan had no effect on blood pressure of dogs who were not given monoamine oxidase inhibitors. These two reports (27, 32) appear to be at variance with the findings of the present paper using 5,6-DHT. However, Dunkley and co-workers (33) have found that 5-hydroxytryptophan given to trained unanesthetized dogs produces an increase in arterial blood pressure; they have suggested that this effect is centrally mediated, since it is not prevented by methysergide or by peripheral decarboxylase inhibitors. This last report is clearly consistent with the results of the present study. We have pursued this question in a further series of experiments in which we administered p-chlorophenylalanine both intraperitoneally and intracisternally to unanesthetized rabbits (34) . This treatment did not cause any increase in arterial blood pressure; rather a slight reduction in pressure occurred after repeated intraperitoneal administration. Our own experiments in the rabbit therefore do not confirm qualitative differences in the cardiovascular effects of p-chlorophenylalanine and 5,6-DHT. This finding makes it difficult to explain the apparent qualitative differences reported by Ito and Schanberg (27) except perhaps by invoking species differences (for which there is little supporting evidence), differences in the degree of depletion of serotonin stores obtained in the two laboratories, or possibly differences in the modes and sites of actions of the two drugs. Another explanation could possibly lie in the nonspecificity of either compound (8, 9, 28, 30) .
The important nonspecific effect of 5,6-DHT is a slight depletion of central norepinephrine stores (8, 9, Table 2 ). This fact raises the possibility that the blood pressure-lowering effect of 5,6-DHT depends on destruction of noradrenergic rather than serotonergic fibers. However, previous experiments with intracisternally administered 6-hydroxydopamine have shown that it is necessary to reduce spinal norepinephrine stores to less than 10% of control to prevent the development of neurogenic hypertension (22) . It is therefore most unlikely that the modest reductions in endogenous norepinephrine stores observed in the present experiments (Table 2) were solely responsible for the prevention of postdenervation hypertension caused by previous treatment with 5,6-DHT. Furthermore, since administration of 6-hydroxydopamine into the cerebrospinal fluid has been shown to prevent both neurogenic (22) and renal (35) hypertension in the rabbit, it seems unlikely that the nonspecific norepinephrine-depleting effect of 5,6-DHT would act selectively in the present series of experiments to prevent neurogenic hypertension (Fig. 2) but fail to alter the development of renal hypertension (Fig. 4) . On the other hand, it is possible that the cardiovascular effects of 5,6-DHT (and p-chlorophenylalanine) depend on the balance between the activity of residual functional serotonergic and catecholaminergic neurons (36) .
The hypertension that follows bilateral wrapping of the kidneys in the rabbit (Fig. 4) was not prevented by previous treatment with intracisternally administered 5,6-DHT and was only transiently lowered when 5,6-DHT was given after a sustained increase in arterial blood pressure had developed (Fig. 5) . Thus, it seems that if there is a neurogenic component to this form of experimental renal hypertension (35, 37) central serotonergic neurons play little or no role in its development or maintenance.
